INTRODUCTION
In the history of the modern world, the situation in Afghanistan has resulted in one of the largest displacements of mankind in search of safety and a better life (1) . Migratory movements of the Afghans to Iran have a long history. Transitory migration of the Afghans to Iran motivated by economic differences has occurred since the nineteenth century. Also, Shiite Afghans have been making pilgrimages to Iran for several hundred years. However, the modern history of Afghan immigration to Iran started in 1979. Since then, Afghan immigration to Iran has been primarily motivated by the direct and indirect effects of war, insecurity, threat to female honour (namoos), unemployment, and poor dietary intake (e.g. low intake of fruits and vegetables), limited social capital, and depressive disorders (7) . The dynamics of food insecurity reflect the composition and financial circumstances of families (8) . In case of immigrants, different factors are identified as being responsible for food insecurity, including economic constraints posed by poverty, low-wage employment, job insecurity, education, and marginal social position as well as the obligation to send money to family remaining in their country of origin in some cases. Also, many immigrants face additional challenges due to lack of valid immigration documents and fear of being deported. Therefore, immigrants are distinguished from many non-immigrants because they face additional pressure that may strain already-limited household food resources. Based on results of previous studies, immigrant families are more likely than native families to face food insecurity. Research also suggests that food insecurity is higher among lessacculturated immigrants (9) (10) .
Despite the large volume and long trend of Afghan migratory movements to Iran, little information is available on nutritional status of Afghan immigrants in Iran (11) . Thus, the present study was undertaken to examine the extent of food insecurity and its correlates among Afghan immigrants in two metropolitan cities Tehran and Mashhad in 2010.
MATERIALS AND METHODS

Study design
This cross-sectional study was conducted in the framework of a larger study on the adaptation of Afghan immigrants in Iran (3) . The study was performed in Tehran and Mashhad�two metropolitan cities of Iran�during February and March 2010. Based on 2006 Census, the majority of Afghan immigrants (72%) resided in urban areas of the country while only less than 3% were in refugee camps. The major provinces that host these immigrants include Tehran (32.7%), Khorasan Razavi (Mashhad) (13.3%), Isfahan (11.7%), and Sistan-Baluchistan (9.3%) (3). Selection of Tehran and Mashhad as the study sites was due to the sizeable population of Afghans in these two cities.
Subjects
A sample of 310 adult females (aged 20 years and above) from Afghan households residing in Tehran (n=155) and Mashhad (n=155) was recruited. Multistage sampling was done through a two-stage procedure. In the first stage, stratified clustersampling procedure was used for selecting the location and blocks with high concentration of the Afghans in each city. In the second stage, chainreferral (snowball) sampling technique was used. Drawing a random sample of immigrants is not possible; thus, snowball sampling technique is the most widely-applied method of survey among immigrants.
The respondents were chosen from married women (housewives) who were directly involved in food preparation in the households.
Data collection
Data were collected through face-to-face interviews by six trained Afghan female interviewers who were college students or graduates. The interviewers were trained prior to data collection in a oneday workshop conducted by the research team at the Faculty of Social Science in the University of Tehran. Through this workshop, the interviewers were trained on the purpose of the study, sampling procedures, considerations in administration of the questionnaire, and other field-related factors.
Data on sociodemographic characteristics, including age, sex, level of education, and occupational status of household head and spouse as well as family-size, expenditure, residency, and living conditions, were gathered through a structured questionnaire.
Household socioeconomic status (SES) was defined by composite indicators, including household assets (housing material, car, motorcycle, computer, colour television, freezer, vacuum cleaner, washing machine, and furniture) and average monthly expenditure per capita. We used principal component analysis (PCA) to construct the SES score and, based on the range of the score, the households were categorized into three SES categories: high, middle, and low.
In addition, socioeconomic position of the neighbourhood was also categorized into three categories: high, middle, and low, based on socioeconomic level of the area where the subjects resided. Neighbourhood index of socioeconomic development was determined using information from the 2006 Census in Iran on average education and occupational attainment by residents of that neighbourhood and their access to facilities.
Measurement of food insecurity
Food security was measured at the household level. A locally-adapted HFIAS (Household Food Insecurity Access Scale) developed by USAID's Food and Nutrition Technical Assistance (FANTA) project was used in measuring food security in each household. The scale consisted of 9 items with 4 frequency options that classified households into secure, mild, moderate, and severe food-insecure. Steps taken in adaptation and validation of the scale is presented elsewhere (12) .
Statistical analysis
Data were analyzed by SPSS software (version 16.0). Descriptive statistics were used in examining the association between food security status and each of the independent variables, using analysis of variance and χ 2 -test.
The likelihood of being food-insecure was determined by regression analyses, using binary logistic regression. Also, multinomial logistic regression was used in estimating the association between selected household characteristics and food security status. In this case, households were classified as 'food-secure', 'mild-to-moderately food-insecure', and 'severely food-insecure'.
RESULTS
Characteristics of the sample
The respondents included 310 Afghan women with mean age of 35.3±11 years, who were either head of the household (n=25), or spouse (n=278) and, in a few cases (n=7), older unmarried girls in the household. The characteristics of respondents and their households are displayed in Table 1 .
Household food insecurity status
Distribution of responses to the nine questions in HFIAS is presented in Table 2 . More than 40% of women reported worrying that food would run out while 16% had experienced actual lack of any food within the household, and less than 10% had gone to sleep hungry more than once. As shown in the figure, more than 60% Afghan households included in the study suffered from moderate-tosevere food insecurity while only 23% were foodsecure.
Food insecurity and sociodemographic correlates
Bivariate analysis showed no significant association between the age of respondent as well as age of the household head and food security status while food security status was significantly correlated with the duration of residency in Iran, average household monthly expenditure per capita, and SES (Table 3 ).
There was no relationship between household food insecurity and marital status, birth place, and city of residency (Table 4) . However, prevalence of food insecurity significantly increased with increasing household-size, in female-headed households, those households whose head and spouse had lower educational level, those belonging to the Sunni sect, those with illegal residential status, unemployed/low job status, those who did not own Binary and multinomial logistic regression analyses were used in investigating the association of demographic and socioeconomic factors with food insecurity. Table 5 presents the estimated odds ratios (OR) and 95% CI of binary logistic regression analysis. The dependent variable is a dichotomous measure of food security versus food insecurity. The model was initially fitted with fifteen factors, of which nine were found to be significantly associated with food insecurity. These included educational level of respondent, age and gender of household head, type of job, household monthly expenditure, housing tenure, SES, economic situation of the neighbourhood, and city context. No significant differences were observed in the prevalence of food insecurity by occupational status, religion, birthplace, legal status, household-size, and the duration of residency in Iran.
As shown in Table 5 , educational level was a protective factor against food insecurity. The probability of household food security was higher when household heads had a high school diploma and higher level of education compared to those with lower educational level. Also, labourers and farmers had more prevalence of food insecurity compared to persons with salaried occupations. With increase in age of the household head, the likelihood of being food-insecure increased. Female-headed households were more likely to be food-insecure than households headed by males.
The probability of food insecurity in the households with rented house was higher than those who owned their house. The prevalence of food insecurity was significantly higher in households in poor neighbourhoods than in those with high SES. In addition, the result showed that food insecurity among Afghan households in Mashhad was high compared to those in Tehran.
Multinomial logistic regression was used in estimating the association between selected individual/ household characteristics and household food security status. In this analysis, we classified household food security level as 'food-secure', 'mild-to-moderately food-insecure', and 'severely food-insecure'. Results of multinomial logistic regression analyses are displayed in Table 6 . The first set of coefficients predicts severe food insecurity versus food security, the second set of coefficients compares mild-tomoderate food insecurity versus food security, and the third set of coefficients compares severe versus mild-to-moderate food insecurity.
Compared to food-secure households, low level of education, being Sunni, labourer, and farmer, having older age, and female gender of the household head, having less than US$ 50 monthly household expenditure per capita, having renting house, belonging to low social class, living in poor neighbourhood, and living in Mashhad increased the risk of severe food insecurity. In turn, living in Iran for 20-30 years decreased this risk.
When comparing mild-to-moderately food-insecure households with food-secure ones, the major predictors of food insecurity included low educational level, older age, and female gender of the household head as well as less than US$ 50 monthly expenditure per capita, having renting house, low-to-middle SES, living in neighbourhood with poor-to-middle SES, and living in Mashhad.
Comparison of severely food-insecure households with mild or moderately food-insecure group showed that being Sunni, unemployed, labourer and farmer, and having less than US$ 50 monthly expenditure per capita increased the risk of severe food insecurity while living in Iran for 20-30 years and living in neighbourhood with middle SES decreased the risk.
DISCUSSION
To the best of our knowledge, this is one of the first studies on food security status of Afghan refugees in Iran. The result indicated high prevalence of food insecurity among the studied households. The extent of food insecurity observed in this study is higher than those reported on immigrant Afghans in Pakdasht (11), which is a low-income city, located south of Tehran and considerably higher than estimates on Iranian households (12) as well as Latino immigrant families in the USA (13) . However, food insecurity levels observed among Afghan immigrants in Iran are comparable with those of migrant and seasonal farm worker (MSFW) households on the USA-Mexico border (14) . The Afghan immigrants face a high risk of food insecurity due to poverty, low human capital, limited access to resources and good job opportunities, and structural barriers to integration into Iranian society.
Analysis of influencing factors showed that immigrant households can be affected by food insecurity in different ways depending on their sociodemographic characteristics and economic situations. The major predictors identified for food insecurity in Afghan households in the present study included older age and female gender of household head, low educational level, being Sunni, low job status, low SES, having less than US$ 50 monthly expendi- (12) . In Pakdasht study, the low level of education of the household head and spouse (mother), sizeable number of young children in the family, and female gender of the head were also shown to be major predictors of household food insecurity (11) . We have identified old age, belonging to the Sunni sect, living in a rented house and in Mashhad to be additional risk factors for food insecurity among Afghan refugees.
One of the important findings of the present study is that food insecurity was inversely associated with the length of stay in Iran. Previous studies had shown higher prevalence of household food insecurity among the recent immigrant households in Canada (6, (15) (16) and the USA (8) (9) . Longer length of residency has been shown to be related to increased acculturation, adaptation, and livelihood strategies.
Current evidence suggests the association between chronic household food insecurity and adverse health (17) (18) (19) , including increased morbidity and mortality (20) (21) (22) and obesity (23) (24) (25) or underweight both in adults (26) and children (27) . Although we could not measure health or nutritional status of the subjects, such findings re-emphasize the importance of social policy for immigrants in the country.
Limitations
This study had several limitations; the small sample-size and lack of random sample selection could prevent generalization to the total population of Afghan immigrants in Iran. Though not ideal, convenience sampling was necessary because no sampling frame is available for this sensitive and hard-to-reach population. Also, the high level of food insecurity observed among the Afghans in this study could be partly due to the selectivity of the Afghans in Iran; all are labourers, with low level of SES.
Income data were not collected in the study because of the difficulty for immigrants to estimate incomes that vary monthly. Assessment of dietary intake or other indicators of nutritional status were not possible in the frame of the present study.
Conclusions
This research provides new insights into the prevalence and factors associated with food insecurity among immigrant and refugee households in Iran.
Despite their longstanding presence of the Afghans in Iran, they remain excluded from key aspects of social, political and economic life in the country. The Afghans in Iran are employed mostly in jobs requiring little or no skills because of structural barriers and low human capital, and they are mostly concentrated in low socioeconomic settings. The prevalence of food insecurity among Afghan immigrants is unacceptably high. Afghan refugees and immigrants are a potentially vulnerable group, and our results suggest a need for more thorough monitoring of their health and well-being. Policy-makers need to reconsider access to food programmes in light of the level of food insecurity and its short-and long-term consequences. Future studies are needed to evaluate and compare the results with those of the Afghan and Iranian counterparts. Also, further studies are needed to monitor levels of food insecurity in immigrant households and the strategies that they adopt for coping.
